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(57) ABSTRACT 

An apparatus for receiving a digital broadcast signal 
includes a tuner operable to select a desired transmission 
channel over which to receive the digital broadcast signal 
and demodulate a transport stream which is transmitted over 
the selected transmission channel. The receiving apparatus 
also includes a demultiplexer operable to extract a desired 
program from the demodulated transport stream; an inter- 
face operable to transmit the demodulated transport stream 
to, and receive a reproduced transport stream from, a repro- 
ducing apparatus; and a discriminator operable to determine 
whether the reproduced transport stream contains a multi- 
plexed plurality of programs. A predetermined process is 
performed on the reproduced transport stream when the 
discriminator determines that the reproduced transport 
stream contains the multiplexed plurality of programs. 

21 Claims, 6 Drawing Sheets 
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RECEIVING APPARATUS AND RECORDING/ 
REPRODUCING SYSTEM FOR DIGITAL 
BROADCASTS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a receiving apparatus of a digital 
satellite broadcast which is used in a receiving and jq 
recording/reproducing system of a digital satellite broadcast 
such that a signal in which video data and audio data are 
broadcast by a transport stream of an MPEG (Moving 
Picture Experts Group) 2 system is received and the trans- 
port stream is recorded/reproduced to/from a recording ^ 
medium such as digital video tape, optical disk, magnetic 
disk, or the like. The invention also relates to a processing 
method of the reproduced transport stream. 

2. Description of the Related Art 

In recent years, the spread of IEEE1394 has been started 20 
as a digital interface to transfer video data and audio data 
between digital video equipment and digital audio equip- 
ment at a high speed. In IEEE1394, an isochronous transfer 
mode and an asynchronous transfer mode are supported. In 
the isochronous transfer mode, a delay time of transmission 25 
is guaranteed and it is suitable for use in high speed transfer 
of a time-sequential data stream such as video data or audio 
data. In the asynchronous transfer mode, it is guaranteed to 
certainly transmit data to a node of a partner destination and 
it is suitable for use in the case of certainly transfer data such 30 
as a command or the like. 

In recent years, the spread of digital satellite broadcasting 
has been started. In the digital satellite broadcast, digital 
video data and audio data are compressed and packetized 
and transmitted by the transport stream of the MPEG2 35 
system. A packet identifier called a PID is provided in a 
header of a transmission packet. Video packets and audio 
packets of a plurality of programs are multiplexed to the 
same stream and transmitted. 

40 

When such a digital satellite broadcast is received, a 
decoder for receiving the digital satellite broadcast called an 
IRD (Integrated Receiver Decoder) is connected to a tele- 
vision receiver. A signal of the digital satellite broadcast 
received by a parabolic antenna is supplied to the IRD. In the 45 
IRD, the transport stream of MPEG2 is demodulated, a 
video packet and an audio packet of a desired program are 
extracted from the transport stream of MPEG2 by the PID, 
and a video signal and an audio signal are decoded from the 
video packet and audio packet. The video signal and audio SQ 
signal are supplied from the IRD to the television receiver. 

To receive such a digital satellite broadcast, a construction 
such that the digital interface of IEEE1394 is provided for 
the IRD has been proposed. If the digital interface of 
IEEE1394 is provided for the IRD, the IRD and equipment 55 
such as a recording/reproducing apparatus or the like are 
connected and a receiving and recording/reproducing sys- 
tem of the digital satellite broadcast can be constructed. If 
such a system is constructed, the transport stream of MPEG2 
transmitted by the digital satellite broadcast can be recorded/ 60 
reproduced as it is. 

That is, upon recording, the transport stream of MPEG2 
received on the IRD side is sent to the recording/reproducing 
equipment through the digital interface of IEEE1394. The 
transport stream of MPEG2 is recorded as it is onto a 65 
recording medium by the recording/reproducing equipment. 
Upon reproduction, the transport stream of MPEG2 is repro- 
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duced from the recording medium. The reproduced transport 
stream of MPEG2 is transmitted to the IRD through the 
digital interface of IEEE 1394. The transport stream of 
MPEG2 is decoded by the IRD. 

As mentioned above, if the digital interface of IEEE 1394 
is provided for the IRD and the IRD and the recording/ 
reproducing equipment are connected and the receiving and 
recording/reproducing system of the digital satellite broad- 
cast is constructed, the transport stream of MPEG2 trans- 
mitted by the digital satellite broadcast can be recorded/ 
reproduced as it is to/from a recording medium such as 
digital video tape, optical disk, magnetic disk, or the like. 

In the digital satellite broadcast, packets of a plurality of 
programs have been multiplexed to the same carrier fre- 
quency and transmitted. Two systems may be considered, in 
the case where the transport stream of MPEG2 transmitted 
by the digital satellite broadcast is recorded/reproduced 
to/from the recording medium such as a tape cassette or the 
like as mentioned above. One is a single program recording 
system in which the video packet and audio packet of one 
desired program are extracted on the IRD side and sent to the 
digital recording/reproducing equipment and recorded. The 
other is a multiprogram recording system in which the video 
packets and audio packets of a plurality of programs trans- 
mitted by one carrier frequency are sent from the IRD to the 
digital recording/reproducing apparatus and recorded as 
they are. 

The multiprogram recording system has an advantage in 
that a plurality of programs can be simultaneously recorded. 
Upon reproduction, however, processes for selecting a 
desired program from the packets of a plurality of programs 
and extracting the video packet and audio packet of the 
program are necessary, the user may become confused, and 
the processes are complicated. A program of the digital 
satellite broadcast is scrambled on the basis of the reception 
contract. If the multiprogram recording system is used, there 
is a possibility that the reception contract is not protected. 
Therefore, in the current IRD, a method of generally using 
the single program recording system is considered. 

However, the multiprogram recording system has an 
advantage in that a plurality of programs can be simulta- 
neously recorded. Further, when considering the realization 
of future multichannel scenarios, there is a high probability 
such that the multiprogram recording system will be used in 
an IRD in future. 

If the IRD which supports the multiprogram recording as 
mentioned above is put on the market in the future, the 
recording medium recorded by the multiprogram recording 
system and the recording medium recorded by the single 
program recording system will both exist in the marketplace. 
There is, consequently, a possibility that the recording 
medium recorded by the multiprogram recording system is 
loaded into the recording/reproducing apparatus connected 
to the IRD which does not support with the multiprogram 
recording system via the IEEE 1394 and is reproduced. If the 
transport stream of the multiprogram recording system is 
sent to the IRD which does not support the multiprogram 
recording system as mentioned above, it cannot be correctly 
reproduced and the user may become confused. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the invention to provide a 
receiving apparatus of a digital broadcast which can dis- 
criminate whether a reproduced transport stream is based on 
a multiprogram recording system or a single program 
recording system and can perform a proper process in 
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accordance with a discrimination result about whether it is signal of, for example, the NTSC system. An antenna 

based on the multiprogram recording system or single terminal of the IRD 1 is connected through a cable 6 to a low 

program recording system. noise converter 5 attached to a parabolic antenna 4. A radio 

According to the invention, when a transport stream of wave fr° m tne satellite is transmitted in a band of, for 

MPEG2 from a recording/reproducing apparatus is 5 example, 12 GHz. The radio wave from the satellite is 

reproduced, whether the transmitted transport stream of received by the parabolic antenna 4 and converted into a 

MPEG2 is based on a single program recording system or a si £ nal of a band of > for example, 1 GHz by the low noise 

multiprogram recording system is discriminated in an IRD. converter 5 attached to the parabolic antenna 4. 

In case of the transport stream of the multiprogram record- An output of the low noise converter 5 is supplied to an 

ing system, a video packet and an audio packet of a program 10 antenna terminal of the IRD 1 through the cable 6. A signal 

of the smallest program number among a plurality of pro- of a desired carrier wave is selected from the reception 

grams are extracted and decoded. In case of the transport signal and a transport stream of MPEG2 is demodulated in 

stream of the multiprogram recording system, the transport the IRD 1. Avideo p acket and a n audio packet of a desir ed /p 

stream is not decoded but a video image and audio sound can pjggram are ext racted from the transport stream . A decoding *\ 

be further muted or a warning indicating that they cannot be 15 process Of the Video pacKet ana audio packet is performed 

reproduced can be displayed. Thus, even if a tape cassette and the video signal and audio signal of, for example, the 

recorded by the multiprogram recording system is loaded NTSC system are decoded. 

into a digital video cassette recording/reproducing apparatus A video output terminal and an audio output terminal of 

and the transport stream of MPEG2 is inputted to the IRD the IRD 1 are connected to a video input terminal and an 

which does not support the multiprogram recording system 20 audio input terminal of the television receiver^ through a 

upon reproduction, the user is not confused. cable 7* The video signal and audio signal decoded by the 

The above and other objects and features of the present IRD 1 are supplied to a video input terminal and an audio 

invention will become apparent from the following detailed input terminal of the television receiver 3. A reception 

description and the appended claims with reference to the picture plane of a desired program is displayed on the 

accompanying drawings. 25 television receiver 3 and its audio sound is generated. 

The digital video cassette recording/reproducing appara- 

BRIEF DESCRIPTION OF THE DRAWINGS m 2 can perform the digital rGCOxd]n ^ d analog Seeding 

FIG. lis a block diagram of an example of a receiving and by the same tape cassette. The IRD 1 and digital video 

recording/reproducing system of a digital satellite broadcast 30 cassette recording/reproducing apparatus 2 are connected 

to which the invention is applied; through the cable 8* of the digital interface of IEEE1394. 

FIG. 2 is a block diagram of an example of an IRD in the A video 0Ut P ut terminal and an audio output terminal of 

receiving and recording/reproducing system of the digital ihc ^S^ 1 cassette recording/reproducing apparatus 2 

satellite broadcast to which the invention is applied; are connected to the video input terminal and audio input 

FIG. 3 is a block diagram of an example of a digital video 35 tenninal of the f le ™ ? throu S h a cable 9 ' ^ 

cassette recording/reproducing apparatus in the receiving antenna f ermmal of th * cass *te ^cording/ 

and recording/reproducing system of the digital satellite reproducing apparatus 2 is connected to a ground wave 

broadcast to which the invention is applied; antenna U throu 8 h a ? able 10 * 

A . a u . - . . - In this system, the trans port st ream of MPF02 based on 

FIG. 4 is a flowchart for use in the explanation of an ^ fece ^ Qn o u t ut of the di ital satellite broad cast 

exampleof processes in the case where a transport stream of « re Lived bv the IR D 1 can be re^rde^epro'du ced'bv^he 

a multiprogram recording system is sent; , . , 1 ~r. — ; . . — * A 

r & & 3 9 digital video cassette recording/reproducing apparat us 2. As 

FIG. 5 is a flowchart for use in the explanation of another ^rec ording system in this inst W j the single program 

example of processes in the case where the transport stream recording system in which the transp'ort' stream of on e 

of the multiprogram recording system is sent; and ^ program is extracted from a plurality of transport stream s 

FIG. 6 is a flowchart for use in the explanation of still an d recorded is^ised. 

another example of processes in the case where the transport * — That is, in the case where the transport stream of MPEG2 

stream of the multiprogram recording system is sent. ^ om me i£d 1 is recorded by the digital video, cassette 

DETAILED DESCRIPTION OF THE recording/reproducing apparatus 2, the video packet and 

PREFERRED EMBODIMENTS 50 audi o packet of oqe de s jred program are extra^ ec I and 

descrambled by the IRD 1 Tine transport streamof MPEG 2 

An embodiment of the invention will now be described c omprising the video packet and audio packet oil one desire d 

hereinbelow with reference to the drawings. FIG. 1 shows a prog ram ^isou^uUejfrom the IRD 1 and sent to the^jgtal 

receiving and recording/reproducing system of a digital vtflEo cassette" recording/reproducing apparatus 2 throu grT 

satellite broadcast to which the invention is applied. 55 t he digital Interface of TEEE1394. 

In FIG. 1, reference numeral 1 denotes an IRD; 2 a digital A recording process of the transport stream of MPEG2 
video cassette recording/reproducing apparatus; and 3 a comprising the video packet and audio packet of one desired 
television receiver. A receiving and recording/reproducing program is performed by the digital video cassette 
system of a digital satellite broadcast is constructed by the recording/reproducing apparatus 2. The processed transport 
IRD 1, digital video cassette recording/reproducing appara- 60 stream is recorded onto the tape cassette loaded in the digital 
tus 2, and television receiver 3. The IRD 1 and digital video video cassette recording/reproducing apparatus 2. 
cassette recording/reproducing apparatus 2 have a digital Upon reproduction, the tape cassette in which the trans- 
interface of IEEE1 394. The IRD 1 and digital video cassette port stream of MPEG2 has been recorded by the single 
recording/reproducing apparatus 2 are connected through a program recording system is loaded into the digital video 
cable 8 of the digital interface of IEEE1394. 65 cassette recording/reproducing apparatus 2 and reproduced. 

The IRD 1 decodes a reception signal of the digital The reproduced transport stream of MPEG2 is sent to the 

satellite broadcast and forms a video signal and an audio IRD 1 through the digital interface of IEEE1394. 
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la the IRD 1, a decoding process is performed to the the multiprogram recording system is loaded into the digital 
transport stream of MPEG2 and the video signal and audio video cassette recording/reproducing apparatus 2, the pro- 
signal of, for example, the NTSC system are demodulated. cess can be performed without confusing the user. 
Those signals are supplied to the television receiver 3. A Although the program of the smallest program number 
reception picture plane based on the transport stream of 5 among a plurality of programs is decoded, the invention is 
MPEG2 reproduced from the tape cassette loaded in the not limited to such an example. 

digital video cassette recording/reproducing apparatus 2 is FIG 2 shows a construction of the IRD 1. As shown in 

displayed on the television receiver 3 and its audio sound is pj G ^ me rac ji 0 wave of the digital satellite broadcast 

generated. transmitted through the satellite by a radio wave in a band 

The digital video cassette recording/reproducing appara- 10 of, for example, 12 GHz is received by the parabolic antenna 

tus 2 can perform an analog process on the signal of the 4 and converted into the signal in a band of 1 GHz by the low 

ground wave broadcast and record the processed signal onto noise' converter 5 attached to the parabolic antenna 4. An 

the loaded tape cassette. output of the low noise converter 5 is supplied to an antenna 

In case of analog-processing the signal of the ground terminal 21 of the IRD 1 through' the cable 6. The signal 

wave broadcast and recording the processed signal to the 15 from the antenna terminal 21 is supplied to a tuner circuit 22. 

tape cassette, the signal of the ground wave broadcast is The tuner circuit 22 has: a frequency selecting circuit fo r 

received by the antenna 11 and this reception signal is selecting a signal of a predetermined carrier frequency from 

supplied to a ground wave tuner circuit in the digital video the reception signal; a demodulating circuit for performing 

cassette recording/reproducing apparatus 2. In the ground a QPSK (Quadrature Phase Shift Keying) demodulating 

wave tuner circuit, a signal of a desired channel is selected 20 process; and an error correction processing circuit. In the 

and an analog video signaland an audio signal are demodu- tuner circuit 22, the signal of a desired carrier frequency is 

lated from the reception signal. The analog video signal and selected from the reception signal on the basis of a set sign al 

audio signal are analog-recorded onto the tape cassette jror nja CF D (Central Processing Unit) jSJ or controlling, 

loaded in the digital video cassette recording/reproducing The reception signal is QPSK (Quadrature Phase Shift 

apparatus 2. 25 Keying) demodulated and is, further, subjected to an error 

In case of reproducing the video cassette in which the correcting process, 

video signal and audio signal were analog-recorded, the An output of the tuner circuit 22 is supplied to a descram- 

video cassette is loaded into' the digital video cassette bier 24. Received ECM (Entitlement Control Message) data 

recording/reproducing apparatus 2 and reproduced. The 3Q and EMM (Entitlement Management Message) data are 

reproduction signal is sent from the digital video cassette inputted to the descrambler 24 and key data for descram- 

recording/reproducing apparatus 2 to the television receiver bling stored in an IC card 25 loaded in an IC card slot 26 is 

3 through the cable 9. The reception picture plane based on also supplied. The descrambler 24 descrambles the MPEG 

the analog signal reproduced from the tape cassette is transport stream by using the received ECM data and EMM 

displayed on the television receiver 3 and its audio sound is 35 data and the key data of the IC card 25. The d&scrambled 

generated. transport stream of MPEG2 is sent to a demultiplexer"^ . 

As mentioned above, according to this system, the trans- The demultiplexer 27 separates a desired packet from the 

port stream of MPEG2 from the IRD, 1 can be recorded/ stream from the descrambler 22 on the basis or' a comm and 

reproduced by the digital video "cassette recording/ fr om the CPU Z3. In the transmission packet, a packet 

reproducing apparatus 2. As a recording system in this 40 identifier (PID) is provided in a header'^pdrtion. In the 

instance, t he single p r ogram recording system for recording demult iplexer 27; tfr& video packet and audio packet of a 

the transport stream co mprising one program is used . desired program are extracted on the basis of the f{D . The 

However; there is a possibility thai lhe~tape cassette recorded video packet of the desired program is sent to an MPEG2 

by the multiprogram recording system for recording the video decoder 28 and the audio packet is sent to an MPEG 

transport stream comprising a plurality of programs is 45 audio decoder 29. 

loaded into the digital video cassette recording/reproducing The MPEG2 video decoder 28 receives the packet of the 

apparatus 2. video signal from the demultiplexer 27, executes a decoding 

According to the embodiment of the invention, when the process of the MPEG2 system, and forms video data. The 

transport stream from the digital video cassette recording/ video data is supplied to an NTSC converting circuit 30. The 

reproducing apparatus 2 is decoded, whether the transmitted 50 video data decoded by the MPEG2 video decoder 28 is 

transport stream of MPEG2 is based on the single program converted into the video signal of the NTSC system by the 

recording system or the multiprogram recording system is NTSC converting circuit 30. 

discriminated. In case of the transport stream of the single A display control circuit 41 and a copy inhibition control 

program recording system, the video packet and audio circuit 42 are provided for the NTSC converting circuit 30. 

packet of the program are extracted and decoded. In case of 55 The display control circuit 41 generates various display 

the transport stream of the multiprogram recording system, picture planes onto the picture plane as necessary. The whole 

the video pack eUand^audio packet of uy pmgram^f-Hhp. picture plane can be muted as necessary by the display 

s mallest pro gram n^m^er a.p™"fl a plr^J^y ? f p rn g r qms flrp control circuit 41. The copy inhibition control circuit 42 

e xtracted and_ decode d. For example, in case of the streams generates a copy inhibition control signal as necessary in 

oFprogram Nos. "#2", and "#3", the video packet and $0 order to protect a copyright of a video image, 

audio packet of the program No. "#1" are extracted and An output of the NTSC converting circuit 30 is supplied 

decoded. to an analog video output terminal 31. An analog video 

As mentioned above, when the transport stream sent from signal of the NTSC system is outputted from the analog 

the digital video cassette recording/reproducing apparatus 2 video output terminal 31. 

is based on ihp m^ |tjprn^r am recordin^syste m^b v^dec oding 65 The MPEG audio decoder 29 receives the audio packet 

the program of^thT"smallest program number limOng a from the demultiplexer 27, performs an audio decoding 

plurality of programs, even if the tape cassette recorded by process of the MPEG system, and forms audio data before 



08/07/2004, EAST Version: 1.4.1 



US 6,671,290 Bl 

7 8 

data compression. The decoded audio data is converted into onto a tape 55 of the tape cassette loaded in the digital video 

an analog audio signal by a D/A converter 32 and, after that, cassette recording/reproducing apparatus 2. 

supplied to an analog audio output terminal 33. The analog i n case of reproducing the tape cassette in which the 

audio signal is outputted from the analog audio output transport stream of MPEG2 has been recorded, a reproduc- 

terminal 33. 5 tion signal of the tape 55 is reproduced by the head 54 and 

A signal to the IRE) 1 is inputted from an input unit 36. A an output of the head 54 is supplied to the channel encoder/ 

remote controlle'r 37 and a mouse 38 are provided as an input decoder 53 and demodulated. An output of the channel 

unit 36. A modem 35 is provided and accounting information encoder/decoder 53 is supplied to the digital recording/ 

is sent to a broadcasting station or accounting center through reproducing circuit 52. An error correcting process is per- 

a telephone line by the modem 35. 10 formed in the digital recording/reproducing circuit 52. An 

A carrier frequency of the reception signal is set on the output of the digital recording/reproducing circuit 52 is 

basis of a channel setting signal inputted by the viewer. supplied to the demultiplexer 27 of the IRD 1 through the 

When itj* fter tn a desired prog ram, a receiving frequency of digital interface 51 of IEEE 1394. 

the ^ine722 is set to a predetermined carrier frequency by The video packet and audio packet are separated from the 

referring to an NIT ( Network Information Table). A packet 15 transport stream by the demultiplexer 27 (FIG. 2) of the IRD 

of the PID ot a fMT (Program Map Table) as information 1. The vi deo packet is decompressed by the MPEG2 vid eo 

regarding a desired channel is extracted with reference to a decoa%T2& converted into the video signal of the NTSC 

PAT (Program Association Table) as information v regarding sySenTbythe NTSC converting circuit 30, and sent from the 

the channel at the carrier frequency. By referring to the PMT, video output terminal 31 to the television receiver 3. The 

the PID of the packet of the video image, audio sound, and 20 audio packet is decompressed by the MPEG audio decoder 

additional data of a desired channel is obtained. * 29, converted into an analog signal by the D/A converter 32, 

A digital interface 34 Qf IEEE'1394 is .provided for the and sent from the audio .output terminal 33 to the television 

IRD l v The transport stream can be inputfed/outputted receiver 3. 

between the demultiplexer 27 and the interface 34 of l n FIG. 3, in case of analog-recording the ground wave 

IEEE1394. In case of recording the transport stream of broadcasting, the reception signal of the ground wave is 

MPEG2 by Ihe. digital video cassette recording/reproducing supplied to an antenna input terminal 60 and the signal from 

apparatus 2, t^e video pac ket and audio packet of a desired the antenna input terminal 60 is supplied to a ground wave 

jrogram are extracted by the demultiplexer 27 . The transport tuner circuit 61. A reception signal of a desired broadcast is 

strea m of MPEG2 comprising the video packet and aud io ^ selected by the ground wave tuner circuit 61 and analog 

packet of the desjredjrogram is sent Irom the demultiple xer video signal and audio signal of, for example, the NTSC 

27to the digital video cassette recording/reproducing appa- system are demodulated 'from the reception signal. The 

ratus 2 through the digital interface 34 of IEEE1394. analog video signal and analog audio signal are supplied to 

In case of decoding the transport stream of MPEG2 the analog recorcUng/reproducing circuit 62. A recording 

reproduced by the digital video cassette recording/ 35 process of the video signal and audio signal is performed in 

reproducing apparatus 2, the transport stream of MPEG2 the analog recording/reproducing circuit 62. That is, a lumi- 

reproduced by the digital video cassette recording/ nance signal is frequency modulated, a chroma signal is 

reproducing apparatus 2 is inputted through the digital converted into a low band frequency, and the audio signal is 

interface 34 of IEEE1394 and sent to the demultiplexer 27. frequency modulated. Those signals are multiplexed and the 

The video packet and audio packet are separated from the ^ multiplexed signal is supplied to the head 54. The analog 

transport stream of MPEG2 by the demultiplexer 27. The video signal and audio signal are recorded onto the tape 55 

video packet is sent to the MPEG2 video decoder 28 and of the loaded tape cassette by the head 54. 

decoded. The audio packet is sent to the MPEG audio In case of reproducing the analog-recorded tape cassette, 

decoder 29 and decoded. the s i gna i 0 f t he tape 55 is reproduced by the head 54 and 

FIG. 3 shows a consf ruction of the digital video cassette 45 supplied to the analog recording/reproducing circuit 62. A 

recording/reproducing apparatus 2. As mentioned above, the reproducing process of the video signal and audio signal of 

digital video cassette recording/reproducing apparatus 2 can the NTSC system is performed in the analog recording/ 

perform the digital recording/reproduction and analog reproducing circuit 62. That is, a frequency modulation 

recording/reproduction. To perform the digital recording/ luminance signal, a low band conversion chroma signal, and 

reproduction, a digital recording/reproducing circuit 52 and 50 frequency modulation audio signal are extracted from the 

a channel encoder/decoder 53 are provided. To perform the reproduction signal. A frequency demodulating process is 

analog recording/reproduction, an analog recording/ performed to the frequency modulation luminance signal 

reproducing circuit 62 is provided. and the luminance signal is demodulated. The low band 

The control of the recording/reproducing apparatus 2 is conversion chroma signal is returned to the chroma signal of 

performed by a CPU 65. Inputs to perform various opera- 55 a carrier frequency of 3.58 MHz. The video signal of the 

tions are supplied from 1 an input unit 66. NTSC system is formed from the luminance signal and 

In case of recording the transport stream from the IRD 1, chroma signal. A frequency demodulating process is per- 

the transport stream of MPEG2'from the IRD 1 is inputted formed to the frequency modulation audio signal and the 

through a digital interface 51" of IEEE1394. The transport audio signal is demodulated. The video signal and audio 

stream of MPEG2 is supplied to' the digital recording/ 60 si S nal are outputted from a video output terminal 63 and an 

reproducing circuit 52. In the digital recording/reproducing au dio output terminal 64. 

circuit 52, an exrcjjso^r ection enc opja g processis perfo rmed According to the embodiment of the invention, when the 

to the data of transport stream. An output of the digital transport stream reproduced by the digital video cassette 

recording/reproducing circuit 52 is supplied to the channel recording/reproducing apparatus 2 is decoded, whether the 

encode r/decoder 53 and modulated . An output of the chan- 65 transmitted transport stream is based on the single program 

nel encoder/decoder 53~ is supjflled to a head 54. The recording system or the multiprogram recording system is 

transport stream from the IRD 1 is, consequently, recorded discriminated in the IRD 1. In case of the transport stream 
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of the single program recording system, the audio packet and 
video packet of the program are extracted and decoded. In 
case of the transport stream of the multiprogram recording 
system, the video packet and audio packet of the program of 
the smallest program number among a plurality of programs 
are extracted and decoded. Thus, when the tape cassette 
recorded by the multiprogram recording system is loaded 
into the digital video cassette recording/reproducing appa- 
ratus 2 and reproduced, even if the transport stream of 
MPEG2 is inputted to an IRD which does not support the 
multiprogram recording system, the user can cope with such 
a situation without being confused, 

FIG. 4 is a flowchart showing processes of the demulti- 
plexer 27 in this instance. As shown in FIG. 4, the transport 
stream sent from the digital video cassette recording/ 
reproducing apparatus 2 is first demultiplexed by the demul- 
tiplexer 27, the PID is extracted, and the PAT is analyzed. 
The program numbers of the programs which are sent by the 
stream and the number of programs are obtained from the 
information of the PAT (step SI). 

A check is made to see if the number of programs is a 
single number from the information of the PAT (step S2). If 
YES, the recording system is decided to be the single 
program recording system and the program number is 
selected (step S3). The video packet and audio packet of the 
program number are obtained and a decoding process is 
performed (step S4). 

If the number of programs is not a single number, the 
program number of the minimum value among the program 
numbers is selected (step S5). The video packet and audio 
packet of the program number are obtained and a decoding 
process is performed (step S4). 

As mentioned above, correspondence information of the 
program number of the program which is transmitted by the 
transport stream and the PID of the PMT regarding it is 
shown in the PAT. Therefore, whether the transport stream is 
based on the multiprogram recording system or the single 
program recording system can be discriminated from the 
information of the PAT. Whether the number of programs is 
a single number or not can be discriminated by the CPU 23 
from the information of the PAT. 

In the above embodiment, in case of the transport stream 
of the multiprogram recording system, the video packet and 
audio packet of the program of the smallest program number 
among a plurality of programs are extracted and decoded. 
However, in case of the transport stream of the single 
program recording system, the video image can be muted 
without decoding the program. 

That is, as shown in FIG. 5, the PAT is analyzed and the 
program numbers of the programs which are sent by the 
stream and the number of programs are obtained from the 
information of the PAT (step Sll). Whether the number of 
programs is a single number or not is discriminated from the 
information of the PAT (step S12). If the number of pro- 
grams is a single number, it is determined that the recording 
system is the single program recording system, and the 
program number is selected (step S13). The video packet 
and audio packet of the program of the program number are 
obtained and a decoding process is performed (step S14). If 
the number of programs is not equal to a single number, a 
muting signal is generated from the display control circuit 
41 by a command from the CPU 23 (step S14). Thus, the 
video signal is muted. In this instance, the audio sound can 
be also muted. 

Further, a message indicating that the program cannot be 
reproduced in case of the transport stream of the multipro- 
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gram recording system can be displayed. That is, as shown 
in FIG. 6, the PAT is analyzed and the program numbers of 
the programs which are transmitted by the stream and the 
number of programs are obtained from the information of 

5 the PAT (step S21). Whether the number of programs is a 
single number or not is discriminated from the information 
of the PAT (step S22). If the number of programs is a single 
number, it is determined that the recording system is the 
single program recording system, and the program number 

10 is selected (step S23). The video packet and audio packet of 
the program of the program number are obtained and a 
decoding process is performed (step S24). If the number of 
programs is not equal to a single number, the picture plane 
is muted by a command from the CPU 23 (step S25). A 

15 display signal indicating "the program cannot be reproduced 
because the transport stream is based on the multiprogram 
recording system" is generated (step S26). Thus, a warning 
is displayed on the picture plane. Whether the number of 
programs is a single number or not can be discriminated by 

20 the CPU 23 on the basis of the information of the PAT. 
Although the embodiment has been described with 
respect to the case where the transport stream of MPEG2 
from the IRD 1 is recorded/reproduced by the digital video 
cassette recording/reproducing apparatus 2, the transport 

25 stream of MPEG2 from the IRD 1 can be also recorded/ 
reproduced by a recording/reproducing apparatus of a DVD, 
a CD-R, a hard disk, or the like. 

The present invention is not limited to the foregoing 
embodiments but many modifications and variations are 

30 possible within the spirit and scope of the appended claims 
of the invention. 
What is claimed is: 

1. A receiving apparatus for a digital broadcast signal, 
comprising: 

35 a tuner operable to select a desired transmission channel 
over which to receive the digital broadcast signal and 
demodulate a transport stream which is transmitted 
over said selected transmission channel; 

^ a demultiplexer operable to extract a desired program 
from said demodulated transport stream; 
an interface operable to transmit said demodulated trans- 
port stream to, and receive a reproduced transport 
stream from, a reproducing apparatus; and 

45 a discriminator operable to determine whether said repro- 
duced transport stream from said reproducing appara- 
tus contains a multiplexed plurality of programs, and 
said demultiplexer being incapable of extracting a user 
selected one of said multiplexed plurality of programs 

50 from said reproduced transport stream, 

wherein a predetermined process of program selection is 
performed on said reproduced transport stream to auto- 
matically select only one of said multiplexed plurality 
of programs when said discriminator determines that 

55 said reproduced transport stream contains said multi- 
plexed plurality of programs. 

2. An apparatus according to claim 1, wherein said 
discriminator is operable to analyze a predetermined table in 
said reproduced transport stream and to obtain a value 

60 representing a number of said multiplexed plurality of 
programs in said reproduced transport stream to determine 
whether said reproduced transport stream contains said 
multiplexed plurality of programs. 

3. An apparatus according to claim 1, wherein said 
65 discriminator is operable to analyze a predetermined table in 

said reproduced transport stream and to obtain program 
identification numbers of said multiplexed plurality of pro- 
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grams in said reproduced transport stream to determine 
whether said reproduced transport stream contains said 
multiplexed plurality of programs. 

4. An apparatus according to claim 3, wherein said 
predetermined process includes selecting one program iden- 
tification number among said program identification num- 
bers and extracting a program corresponding to said selected 
program identification number using said demultiplexer. 

5. An apparatus according to claim 4, wherein said 
selected program identification number is a smallest one of 
said program identification numbers. 

6. An apparatus according to claim 1, wherein said 
interface is connected to said demultiplexer. 

7. A method of processing a transport stream in a receiv- 
ing apparatus incapable of allowing user selection of one of 
a plurality of programs of a multiprogram recording, said 
transport stream being received from a reproducing 
apparatus, comprising: 

determining whether or not said transport stream received 
from said reproducing apparatus contains a multiplexed 
plurality of programs; and 

performing a predetermined process of program selection 
to said transport stream to automatically select one of 
said multiplexed plurality of programs when it is deter- 
mined that said transport stream received from said 
reproducing apparatus contains said multiplexed plu- 
rality of programs. 

8. A method according to claim 7, wherein said selected 
program has a smallest program identification number 
among said multiplexed plurality of programs. 

9. A receiving apparatus, comprising: 

a decoder operable to decode data from a program of a 
transport stream received from a digital broadcast sig- 
nal; 

an interface operable to receive a reproduced transport 
stream from a reproducing apparatus; and 

a discriminator operable to determine whether said repro- 
duced transport stream from said reproducing appara- 
tus contains a multiplexed plurality of programs, and 
said decoder being incapable of decoding a user 
selected one of a plurality of programs of a multipro- 
gram recording, 

wherein a predetermined process of program selection is 
performed on said reproduced transport stream to auto- 
matically select only one of said multiplexed plurality 
of programs when said discriminator determines that 
said reproduced transport stream contains said multi- 
plexed plurality of programs. 

10. An apparatus according to claim 9, wherein said 
discriminator is operable to analyze a predetermined table in 
said reproduced transport stream and to obtain a value 
representing a number of said multiplexed plurality of 
programs in said reproduced transport stream to determine 
whether said reproduced transport stream contains said 
multiplexed plurality of programs. 

11. An apparatus according to claim 9, wherein said 
discriminator is operable to analyze a predetermined table in 
said reproduced transport stream and to obtain program 
identification numbers of said multiplexed plurality of pro- 
grams in said reproduced transport stream to determine 
whether said reproduced transport stream contains said 
multiplexed plurality of programs. 

12. An apparatus according to claim 11, wherein said 
predetermined process includes selecting one program iden- 
tification number among said program identification num- 
bers and decoding a program corresponding to said selected 
program identification number. 
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13. An apparatus according to claim 12, wherein said 
selected program identification number is a smallest one of 
said program identification numbers. 

14. An apparatus according to claim 9, wherein said 
predetermined process includes disabling said decoder when 
said discriminator determines that said reproduced transport 
stream contains said multiplexed plurality of programs. 

15. An apparatus according to claim 14, wherein said 
predetermined process further includes outputting a warning 
display on an external device. 

16. An apparatus according to claim 14, wherein said 
predetermined process includes muting at least one of a 
video signal and an audio signal which have been decoded 
from said reproduced transport stream. 

17. A method of processing a transport stream in a 
receiving apparatus incapable of allowing user selection of 
one of a plurality of programs of a multiprogram recording, 
the receiving apparatus for receiving a digital broadcast 
signal and a transport stream from a reproducing apparatus, 
comprising: 

determining whether or not said transport stream received 
from said reproducing apparatus contains a multiplexed 
plurality of programs; and 

muting at least one of a video signal and an audio signal 
when it is determined that said reproduced transport 
stream from said reproducing apparatus contains said 
multiplexed plurality of programs. 

18. A method of processing a transport stream in a 
receiving apparatus incapable of allowing user selection of 
one of a plurality of programs of a multiprogram recording, 
the receiving apparatus for receiving a digital broadcast 
signal and a transport stream from a reproducing apparatus, 
comprising: 

determining whether or not said transport stream received 
from said reproducing apparatus contains a multiplexed 
plurality of programs; and 

outputting a warning display on an external device when 
it is determined that said reproduced transport stream 
from said reproducing apparatus contains said multi- 
plexed plurality of programs. 

19. A receiving apparatus, comprising: 

a decoder operable to decode data from a program of a 
transport stream received from a digital broadcast sig- 
nal and from a reproducing apparatus, said decoder 
being incapable of decoding a user selected one of a 
plurality of programs of a multiprogram recording; 

an interface operable to receive a reproduced transport 
stream from the reproducing apparatus; and 

a microprocessor operable to determine whether said 
reproduced transport stream from said reproducing 
apparatus contains a multiplexed plurality of programs, 

wherein a predetermined process of disabling is per- 
formed to disable said decoder when said micropro- 
cessor determines that said reproduced transport stream 
contains said multiplexed plurality of programs. 

20. An apparatus according to claim 19, wherein said 
predetermined process further includes outputting a warning 
display on an external device. 

21. An apparatus according to claim 20, wherein said 
predetermined process further includes muting at least one 
of a video signal and an audio signal produced by said 
decoding unit. 
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